Differential expression of monoamine oxidase A, serotonin transporter, tyrosine hydroxylase and norepinephrine transporter mRNA by anorexia mutation and food deprivation.
The Anorexia (anx) mutation causes reduced food intake in preweanling mice, resulting in death from starvation within 3-4 weeks. We have found serotonin (5HT) hyperinnervation in the anx brain; altered noradrenergic (NE) innervation may also mediate eating disorders. We examined the expression of synthetic or catabolic monoamine enzyme genes in brainstem nuclei: serotonin transporter (5HTT) and monoamine oxidase A (MAOA) in the raphe nuclei (RN), and MAOA, norepinephrine transporter (NET), and tyrosine hydroxylase (TH) in the locus ceruleus (LC). We compared 3-week old anx with control and 24-h food-deprived wildtype littermates using in situ hybridization to measure mRNA levels by quantitative autoradiography. The anx mutation was correlated with decreased MAOA mRNA in the LC (but not RN), decreased 5HTT mRNA in the RN, and a trend towards lower NET mRNA in the LC. Food deprivation decreased MAOA mRNA in the LC (but not RN), increased TH mRNA in the LC, and did not alter NET or 5HTT mRNA levels. Thus, the effect of the anx mutation on MAOA expression in the LC paralleled the effect of food-deprivation, but the anx mutation and food-deprivation had differential effects on the expression of TH, NET, and 5HTT genes. Decreased 5HTT expression in the anx RN is consistent with upregulation of serotonergic neurotransmission that may accompany 5HT hyperinnervation. Central NE levels or innervation may be altered in anx mice by decreased expression of NET and MAOA and a lack of TH upregulation induced by food deprivation as in wild-type mice.